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Introduction
A short growing season and the consequent demand for early maturing cultivars are the main factors limiting productivity of annual small grains grown in Finland. Long days enable cereals to rapidly reach and pass several developmental stages (DVS) , especially at pre-anthesis (Peltonen-Sainio 1994) . The growth period of cereals is divided into three phases: 1) the vegetative period from germination to double-ridge stage, 2) the generative period from initiation of double ridges to pollination and 3) the grain-filling period. The vegetative period of oats is completed by 140 dd°C (base temperature 5°C) and hence, generative growth begins already at the two-leaf stage, and grain filling starts at <5OO dd°C in Finland (Peltonen-Sainio and Pekkala 1993) . The duration of growth phases is likely to contribute to both source and sink capacities, i.e. expansion, persistence and assimilate production of green area, set and assimilate demands of florets and grains, and the reciprocal feed-back effects between sources and sinks. The HI indicates the success of the synchronization between sources and economic sinks. Hence, this study evaluated the contribution of duration of vegetative, generative and grain-filling phases to drymatter accumulation and partitioning in oats.
Material and methods
The plant material included 14 oat cultivars ( Early double-ridge stage (DVS 3.4) (Peltonen-Sainio and Pekkala 1993), the developmental stage when floret abortion begins (DVS 14.9) and pollination (DVS 25.3) were recorded from 10 randomly sampled main shoots, and were considered to be reached when >60% of the plants were at that stage. Cumulated degree days (CDD, dd°C, base temperature 5°C) were calculated for: (1) the vegetative period (from sowing to DVS 3.4), (2) the period for production of maximum floret number (from DVS 3.4 to DVS 14.9), and (3) the generative phase (from DVS 3.4 to DVS 25.3).
The following traits were recorded: (1) grain yield (g nr 2 at 15% moisture), (2) number of days from sowing to heading, (3) length of grainfilling period (d), (4) (4)- (13) were measured from 40 mature, randomly sampled plants. Linear regressions and second-degree polynomials between duration of growth period and morpho-physiological traits were calculated for different genotypes over years.
Results and discussion
The longer the growth period before heading, the higher was the grain yield, which resulted from increased weight of total phytomass and panicle (Table 1) associated with higher PGR. However, more dry-matter accumulated into above-ground vegetative plant organs in cultivars that were characterized by longer vegetative period (Fig. 1) . Correlation between the length of the vegetative period and VGR (r=o.s2*) supported this finding. (DVS 14.9) , the less grains per panicle were produced, which possibly resulted from reduced floret set. Slafer and Miralles (1993) showed that a decreased floret set was associated with a decreased grain number in wheat. Hence, a shorter period for production of maximum floret number resulted in a lower panicle weight.
The results from this study indicated that cultivars that have a short grain-filling period had high rates of panicle and grain filling, which resulted in increased HI (Table 1) but had no effect on grain yield. An increase of one day in the grain-filling period reduced PER by 1.7 mg panicle 1 d -1 , GFR by 0.02 mg grain 1d ', and HI by 1% unit. Therefore, oat cultivars in which the relative length of the growth phases is synchronized as (1) short period for vegetative growth, (2) relatively long period for appearance of maximum floret number and (3) 
